Treatment of colorectal liver metastases by adenoviral transfer of tissue inhibitor of metalloproteinases-2 into the liver tissue.
Metastatic disease is the leading cause of death in cancer patients. Here, we describe a novel gene therapeutic strategy for prevention of metastatic spread by providing a suitable defense mechanism for the target organ. The production of metalloproteinase (MMP) enzymes by cancer cells is critical for local invasion and for infiltration of metastatic cells into distant sites. Using a nude mouse model of colorectal liver metastasis, we have overexpressed the MMP inhibitor, tissue inhibitor of MMP-2 (TIMP-2) in the liver prior to, or following, tumor challenge by metastatic LS174T cells in vivo. Transduction of approximately 50% of hepatocytes resulted in 95% reduction in metastasis after tumor challenge compared with controls. Furthermore, TIMP-2 gene transfer into livers with preexisting metastatic spread resulted in a 77% reduction in tumor cell growth. Our data imply that MMP activity of metastatic cancer cells is required for spread and subsequent tumor growth and that enhancing antiproteolytic defense mechanisms in target organs represents a novel form of cancer gene therapy.